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ſhort Review of the ſeveral 


e 


PAMPHLETS and SCHEMES , that 
ave been Hered to the Publicl, 
An Nelation to the Building of 'a 
oh -BRIDGR at Weſt 


-- 
+ 
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Stone isa part of Architecture, 
which requires a good Judg- 
ment, and ſound Reaſoning 
in the Principles of that 


"x 
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to contrive ; as well as a ſufficient Know 
and Experience in the Mathematical 


n 
— 


— lechanical Sciences, to put in execution 
F TOE 
... Wxzn Bridges. of this kind are to be 


made over wide and deep Rivers, where the 
Currents are ſtrong and icpetnoys, and'per- 
baps the Bottom inſect of ite, de bd 
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Reputation and Safety; and 


7 [4 ] 


on, it will exerciſe the utmoſt Skill and In- 


duſtry of a very knowin g Perſon in the Bu- 
ſince" of \Buildifg; to conduct them with 


where there is a conſtant Flux and Reflux 
of the Tides, as in the River ¶ Thames, the 
\ Difficulty. of the Undertaking is not a little 
augmented. a 


Mors. ELD a French Author, who 
- has writ excellently well upon this Subject, 


has taken ſpecial notice of this, in the 29th 


Chapter of his Treatiſe of Bridges; where 
ſpeaking of London-Bridge, he ſays, That 
the Riſe and Fall of the Tides muſt have 
" given \ unconceivable trouble to thoſe who laid 
the Foundations of it, and that the Deſign 


_of i ſuch a a Work, with the Order and Manner 
” of performing it, may be juſtly eſtcemed a 


Mbps in Architecture. | 
.:, Tais Author, who was Architect, Engi- 


__neer, and Inſpector « of the Bridges of France, 


2 „ 


and had many years Experience in the Bu- 


ſinęſs of his Office, (tho I don't find that 
be ever had the Riſe of the Tides to ſtruggle 
= tells us in his Preface, that the Sub- 
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3 for the moſt Mcilful in the 
Profeſ- - 


Fo pf ride Bridg: es is 0 extenſive, as to create 
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[51] 
Profeſſion; that in the building of them there 
is ſo much Pretaution to be taken, and fo 
much room for Fear and Doubt, that all 


the Means and Expedients that. can be 
thought of, will be found little enqugh-. to 
be depended on in the Execution. 


Bur, however: difficult Works; of this 


kind may appearcto: Men of Experience, or 
ſuch as have the Underſtanding, to! weigh 
and conſider the Impediments and Hazards 


that inevitably attend them; tis manifeſt 
there are Perſons, among us, who think 


themſelves qualified to give inſtructions upon 


this Head, who at the fame time might be 


conſcious, were they capable of Reflection, 
that no Man of ſenſe would depend upon 
them, for the — or n even 


* 4 


| of: a private Building. 1 WE. 


- EVERY one who can draw ah Plan and 


Upright of a Bridge, than which nothing is 
more eaſy to him that can draw at all, is 


forward to be employed in this Affair, and 


10 have his ſo ou Px eferr d. at all events, 
be it ever ſo improper or impracticable: and 


I have heard of ſome making offers of their 


Service for this purpoſe, ſo wholly unquali- 


we that they cannot make ſo much as a 


Drawing 


[6] 
Drawing of their own Propoſal, without af- 
Giſtance ;-nor are they maſters of ſo much 
Geometry or Arithmetick, as is needful to 
eome at the Meaſures, or to caſt up the 
Quantities of the Materials to be made uſe of. 
Theſe Men make no more difficulty to pro- 
poſe Arches of 100 or 120 Feet in extent, 
than others would: of 40 or 50; and indeed 
their Ideas are generally fo very ſuperficial, 
that they ſeem to have little or no notion of 
che Effects ee aſt 
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rat 
| Bor N thelſsrGentthimen.. to ache as 
q vill give ear to them, I come now to exa- 
mine what has been made publick.on-thi 
Occaſion. 
e in hing Ehre met with, is . 
titled, Some Conſiderationt humbly offered to 
- the Honourable Members of the Houſe of Com- 
mont, in a Letter to a Member of that Ho- 
- ncitrable ; Houſe, : by. Mr. John Price. To 
which there is annexed the Draught of a 
Bridge, conſiſting of nine Arches, deſigned 
for the River's Breadth at the Horfe-ferty, 
" Weſtminſter. The ſide Arches are in in ex- 
85 ft. and the mid- 


- de ae Arun 0 fr wide. The Peers of this 
| Bridge 
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have their Thickneſs very well pro. 
— to the Extent of their reſpectivo 
Atches ; but as they are carried up to High- 
Water Mark, viz, 23 fl. from the Bed of 
the River, before the Arches come on, and 
that the Arches riſe no more than one third 
of their Diameters: I cannot think it ad- 
viſeible to ſet an Arch of fo great Weight, 
and Thruſt, as the middle ene eſpectully, 
upon Legs ſo advancec. 
Tur Periphery of this Arch 1 anch a- 
bout 128 fl. and in proportion to its extent, 
the Arch-· Stones ought to be 5 ft. or at 
leaſt 6 ft. 8 i. in depth. The Breadth of the 
Bridge here propoſed is, from out to dut of 


the parapet Walls, 40 ft. Now the multi- 


plying of 128 fl. by 6 ft. 8 i, by 40 fl pro- 
duces cubical Feet 34133 ft. 41. which, ad · 


mitting the Arches to be of Portland. Stone, 


are of no leſs weight than 2133 Tuns, the 


Burthen of four or five large Ships: And if 
the Arches be made of the lighteſt Stone 
that can be propoſed, che weight will ſil 
amount to above 1500 Tuns. 
Tunis may ſuffice to ſhew, that Arches of 
fo vaſt extent, when filled up to the Crown, 
as Mr, Price adviſes (which will add about 
| a * 1 2000 
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1187) 
2000 Tuns more to their weight, tho done 
with the lighteſt Stone; or Brick) cannot be 

made to hang in the Aix ſa eaſily and lightly 
as they do on Peper; and it may be queſ- 
tioned whether any Stone now in uſe among 
us, Will, according to the common manner 
of Working, bear the preſſure of its-own , 
conſtituent Parts in ſuch extenſive Archer, 
without ſuffering Woite gd: in Sond f hn 

Mx. Price is therefore very Boar — 
right, here he condeixes it proper to have 
Fruſs: Centers: under every Arch from Peer 


to Peer, to turn che Arches upon. And 1 : 


may venture to add, chere is a good deal of 
kkill-requized to make a Center of this kind; 
which: muſt bear perhaps two or three thou - 
ſand Tung, before e 
as to gelisve t, 1% 2% lde 
Ts gtadual lowering, of [theſe Centers 
by: Jacks pr other Inftryments, as Mr. Price 
Adviſes, may be very well left to the Piſcre⸗ 
tion of the Workman who. makes them; 
but, whether they are let down upon Rolls, 
and afterwards taken - to pieces and carried 
pff in Lighter or: other Veſſels at high Wa- 
ter, as — rere at all ao tha 
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>; "al 
Mx. PRICE makes his Bridge no more than 


40 ft. from out to out, of the parapet Walls? 
by which the Coach or Cart- way is reduced 
to 20 ft. in breadth. This would not only 
make it liable to frequent Stops, and other 
Inconveniencies; but, in a Bridge of this 

length, would greatly impair the Beauty of 
the whole. Twenty-eight or thirty Feet 


_ ought to be allowed for this purpoſe, which. 


would make the Breadth of the Bridge 48 
or 50 ft. wide from out to out of the Walls. - 
He fays farther, that in his opinion there. 
are four things chiefly to be regarded in 
building Bridges of Stone, viz. Their Heads 
or Butments next the Shore. Their Pi- 
laſters or Peers founded in the Water — The 
Arches that are ſupported by the Peers 
And the Pavement over the Arches. As 
good Wits always jump together, theſe hap- 
pen to be the very fame Particulars, which 
Palladio mentions in the 10th Chap. of his 
zd Book: but what Mr. Price has adviſed 


as to the Frames of Timber-work for in- 


cloſing the Peers of Stone, whilſt building, 
to be made after the manner of that piece of 
Carpentry, where with Julius Cæſar built a. 
Bridge over the Rhine, ſeems to be chimes. 

_ rical; 


Dd 


[10] 
rical ; for a Frame of that kind; as Palladis 
has deſcribed it, would be very chargeable, 


and altogether improper for this uſe, nor do 
I ind that Palladio has any dere recom- 
J mended it'for ſuch Purpoſe. [ 
Mx. Prot, after this, SO” to give- 


ſorne account of London-Bridge, that of Ro- 
chefter, and ſeveral others in Traly, France, 
and Spain, not omitting the great Arch over 
the Narant i in Bothma, mentioned by Pon- 
ket; nor the 339 Bridges in Venice: by which 
ohe would imagine, at firſt view, that Mr. 
Price has travelled much, or has read a good 
deal on this'Subject at home, to make the 
Collection he has given us. Whereas in truth, 
bating ſome Miſtakes, it is all (except that 
which concerns Rocheſter- Bridge) a literal 
Tranſlation of the firſt - „ N of Monf. 
Gautier's Treatiſe of Bridges. 

Ir might Poſſibly be owing to the haſte 
Mr. Price vas in, that he makes no men- 
tion of his Author; and the Miſtakes T am 
going to produce are ſome Proof that . 
was ſo: for whereas Monſ. Gautier ſays p. 2. 
that the Inſcription upon 77 ia, 's Bridge o- 
ver the Danube, as * found it in an n 
* was 
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PROVIDENTIA AUGUSTI-VERE- PONTIFI> 
cls VIRTUS- ROMANA QUID ,NON vo- 
MET“ SUB, JUGO xccx RAPIDUS ET 


DAN VAI 


7 chat by the Advice "of Monſ 4 Life 

the King's Hiſtoriographer, who had ex- 

amined this Work, and had the Inſcription 
from a Perſon who had copied i it word for 
word upon the Place, it ſhould. be read, 

Quid non domat ? ſub jugum ecce trabitur & 

Danubius: Mr. Price tells us, that Meal e. 11. 

de Liſle, from an Jtalian Author, gives it 

: this laſt Reading; which quite ſpoils the 

I Compliment Monſ. Gautier deſigned to pay 

l to Monſ. de Liſie, for the Pains he had taken 

to come at the truth, . __ 

Is the ſame Page Monſ. ok fora, that 
Ce Pont 4tant fini, les Romains Jurent com- 
battre les Barbariens par deld de Danube: 
Which Mr. Price tranſlates, This Bridge 
bei ng finiſhed, the Romans furiouſl, * beat 2 tbe 
Barbarians beyond the Danube. 

In Poulet's Hiſtory of the Levant, Gen 
ſays p. 10. that he met with the Deſeri 
of a Bridge of one Arch po! in the il 


gh of eue, over the Narant in 
 Bothnia, 
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[12] 


ö Bot bnia, D'une Conſtruction inſinement plus 
! bardie que celle du Ponte Rialte de Veniſe: 
8 Of a Conſtruftion infinitely more bold than 
. that of the Bridge Rialto at Venice: which 


| Mr. Price has improved upon in his Tranſ- 
| P. is. lation, by faying, That this Bridge is of a 
| te much finer Conſtruction, and more ſub- 
te ſtantial than the Rialto-Bridge at Venice. 

1 How a Bridge can be faid to be of a finer 
. Conſtruction i in the ſenſe of the Words, plus 
1 bardie; and yet be more ſubſtantial for 
„ being ſo, I cannot comprehend, and there- 
q fore think it reaſonable to believe the Au- 
thor had no ſuch Meaning. 

Ar the bottom of the 1 5th Page, Mr. 
Price fays; - Thus, Str, T have gi ven you my 
Senti ments of what I account the moſt mate- 
rial parts of a Bridge, &c. But as I pre- 
tend not to be acquainted with all the 
Idioms of the Engliſh Tongue, I muſt leave a 
it to others to decide by what Propriety of A 
Speech'a Man can call thoſe Sentiments his 
own, which are taken word for word from 
Author: that have writ before him. 

Bx this as it will, I cannot bat wiſh that 
Wan ſmall Acknowledgment had been paid 
Mc onf: Gautier at the cloſe of this Epiſtle, 


ſince 
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fince every one who can read, and under- 
ſtand his Book, muſt allow that he has de- 


ſerved very highly of all thoſe who have ei- 
ther occaſion, or defire, to be inſtructed in 
the Buſineſs of building of Bridges. 

WHAT is mentioned in Mr. Price's laſt 
Page, relating to the Riſe of Water cauſed 
by the Obſtruction of the Peers of his Bridge, 
ſhall be conſidered when I come to ſpeak of 
the Difference between the Calculations of 
Dr. Defaguliers and Mr. Langley on that 
Subject, | 


Tu E next Tract produced on this occa- 


fion is A ſhort hiſtorical Account of London- 


Bridge, by the late ingenious Mr. Hawk/moor; 
who after having given ſome ſhort Remarks 
out of Stor, and others, relating to the 
wooden Bridge that was prior to the ſtone 
Bridge, proceeds to ſpeak of the latter: 
Mr. Stow fays, That the Courſe of the River 
was turned from Batter ſea to Rotherhith, 
whilſt the Bridge was building ; but this 
does not appear probable, by reaſon that 


had there been a neceſſity to have turned the 


River (as there was none) it would have an- 


ſwer'd the purpoſe as well to have carried it 
from Lambeth to Rotherhith, as from Batter- 


43 ofa, 


ST IA? þ 
FO ORE 


Vantage to the Builders of 1 it. If that be ſup- 


Aa ſo arrow as they did, ſiuce it might be 


Fu] 


Sz TT 


former, and muſt. have. made the Trouble En 
and. Expence proportionable. XP N 
Mx. Hawxsmoos fays, Many Seel = 
* have thought that the Tides were 
different, at the time of building the Bridge, 
from what: they now are, with reſpect 0 
their Height; for chat the Ser- Water might 
heretofore have a greater ſpreac upon the 
Marſhes, and, conſequently not ſwell the 
Tides ſo high at London, 8 ſince the River 
has been reſtrain'd by its Banks. But altho' 
this may be in ſome meaſure true, there is 
0 reaſon to think, that the Water at the 


time of buildin, g * B. nage was ſo much 
wer than it is now, as to be of much ad- 


poſed, there: is no room ſto blame them for 
making the Peers fo large, and the Water- 


With deſign to ſwell the Height of the Water 
upon the Tides of Flood, as well as to pre- 
vent the Waters above from running off too 
faſt, upon the Tides of Ebb. | 

Jam verily of. opinion with the famous 
Si Chriſtopher. Wren, . that the Courſe of the 
River was nat turn d, when the Foundation | 


the firſt Oourſe of Stobes e ſet upon Plank 
of Timber, fince the Foundation muſt be 
the worſe; and not the better for Planks 
to intervene between che Stone and * 


Timbers. 
TE Weed and Haga ity the 
Arches; and the LaKQrgeneſs and Irregula⸗- 
rity of the Peers of Londbn- Bridge, are fald p. 8. 
to be ſo great as to make it à very ilEcon= * 
trived Bridge. But whatever the Narrow= 
neſs of the Arches and the Eargeneſs of the 
Peers may have done, ſurely the Inequality ; 
of the former, or the Irregularity of tlie 
latter, have not contributed much to · this 85 
Evil; and tho', why they made the Arches 9 2 7 
. ſo narrow, he the Peers ſo large, is not at = ” 
this diſtance of time to be eaſily accounted == 
for; yet I cannot but think the Builders of == 
this Bridge had ſuch Reaſons for making therm 
ſo, as at that time ſeemed to them very good i 
among W lch perhaps the raiſing of the Wa- 
ter to float Veſſels of burden up to the E 
below) Bridge, might be under Confidera- 
tion: for I have heard it affirmed by one who 
had taken a great deal of pains to make Ob- A 
ſervations relating to this matter, when tlie 9 
building of a Bridge at Veſiminſter was talk'd = 
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[ 16] 
of ſome Years ago, that the Level of the 
High-water Mark at London-Bridge is, at 
the ſame Tide, higher than that at Lambeth 


by a Foot and a half, 


Ovs Anceſtors were not ſo ignorant of 


the uſual Proportions of Peers to Arches, in 


Bridges, as to deviate from them, in this 
point, ſo much as they did, without reaſon. 


y II. There was at that time, a much greater In- 


tercourſe between London and Rome than 
now is, or I hope ever will be again; and 
the Men of Learning of this Kingdom, if 
the Artificers did not, went frequently i into 
Tah. and through other Countries in their 
Paſſage thither, where they could not but 
ſee Examples enough of this kind to have 
informed their Judgment. 

It is very probable that the Stallings (as I 
ul to call them, our Workmen, after the 
Normans, having perhaps taken the Name 
from the French Word Creche, which ſig- 
nifies a Manger ar Crib in a Stall) may have 


been much inlarged ſince the firſt building 


of the Bridge, and the Foundations of the 
Peers might certainly have been made very 
ſecure, without ſo unreaſonable and unne- 
me an extent as has fince been given 

them: 
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[17 ] 
them: But as to the ſize of the Peers theins 
ſelves, I am apt to think the Founders of 
the Bridge had ſome reaſons to make them 
ſo, of which we are not now Maſters, no 
more than we are, why they made the ex- 
tent of the Arches ſo irregular and different 
one from another; tho' the latter might be 


owing perhaps to the different Goodneſs of 


the Ground they had towork on, or to what 
remain'd of the piling of the former wooden 
Bridge, which they might make ſerviceable 
to their purpoſe, in laying the F oundations 
of the Stone-Bridge. 

As to the Houſes built upon the Bridge, 
they are, without controverſy, not only a 
very great Nuſance to all, who have buſineſs 
to go over it, by obſtructing more than half 
the Paſſage that was originally deſigned there; 
but by being advanced; perhaps half their 
breadth, upon Beams and Struts of Timber, 
beyond the Uprights of the Stone-Legs, they 
have ſo torn aſunder the bond of the Work, 
both in the Peers and Arches, that in fome 
Places one may run the thickneſs of a Man's 


Arm into the Clefts. This, it muſt be granted, 


calls aloud for redreſs; but whether the Pro- 


fit 3 from theſe Buildings will ever per- 
C mit 


2 * * 
"Te Nee 
. b- NS: 
MF 1 - 3 
a Ms . 
1 "x wa 
5 " We 
* Ss . 
n Ty 
1 * F 9 * 8 n N 
„ "4 8 00 ol 4 [a " Ny * y Re TE \ 
4 27 * Pugs A FN r 4 4 [ 
4 7 DYES LAT I 
1 x * 222 n n Wart 
* 1 — * 9 — oY be 
= \ * r = 4 : 


Fi "I 
_ 1 Ay, 
4 _ — q - 
1 = mT q RO 
FR ds "i 
f C Ne e 
* | "0 1 
4 Le 
» a Z 
* Tx AY * 
* TR 
8 I Ti l - 
F - 
A is KM \ 


FW 
mit thoſe who have the care of the Bridge to 
apply a proper Remedy, is much to be queſ- 
tion'd. 

Tux great Peer in the middle of London- 
Bridge, which was undoubtedly intended to 
fortify the whole, effectually does ſo; and is 
a good proof of the Sagacity of the Contriver: 


but whether the opening of the Arches of 


the preſent Bridge, in the manner here pro- 
poſed, might not have its Inconveniencies, 
is a Queſtion not eaſily ſolved. 

THe taking away one Leg on the North- 
fide, of the foremention'd middle Peer, 
would indeed make an Opening of near 80 ft. 
but the taking away one Leg only on the 
South of it, would hardly make an Opening 
of 62 ft. if two Legs, of about 108 ft. 

Now there is no queſtion to be made 
but that two ſuch Apertures as theſe, upon 
the Tides of Ebb, would admit the Waters, 
above Bridge, to follow thoſe below it, in 
ſuch manner as would very much leſſen 
the Fall, which is now made by the Water 
below ebbing off ſo much faſter than the 
Water above the Bridge can make its way 
through, to follow it: But upon the Tides 
of Flood, eſpecially in caſe of fo rapid a 

: Tide 


[ 29 ] 

Tide as happened very lately, may it not 
be doubted whether the Water will not be 
raiſed to ſuch height at Weſtminſter, as may 
prove very prejudicial to thoſe Parts; eſpe- 
cially conſidering what I faid before, that by 
the Obſtruction now made at London-Bridge, 
the Water of the fame Tide riſes about a 
Foot and half higher there upon a Level 
than it does at Lambeth ? . 

As to the Bridge propoſed by Mr. Hauihſ 
moor, it is calculated for the River's Breadth 
at the Hor/e-ferry, and is deſigned with 
good Judgment: the Arches are of the 
largeſt, but then he has made them ſemi- 
circular, and taken their ſpringing at the 
Low-Water Mark, which adds very much 
to the Strength of the Legs, that are to ſuſ- 
tain them. 

THERE is indeed one Objection to this 


Diſpoſition, That the Riſe of every Tide 


will reach part of the Joints of the Soffites, 
or Under-Bed of the Arch- ſtones, as well as 
thoſe of their Face: but althoꝰ it is poſſible 
to order theſe ſo as that no great Inconve- 
niency ſhall enſue, yet I am perſuaded that 
the Diſpoſition of the whole Front into 


Ruſtick Joints will have no good effect (how- 
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ever proper it may be to the nature of ſuch 
Works in other reſpects) by reaſon the Aſ- 
cent of the Bridge from its extremities to 
the middle, requires the great Facia's, and 
Parapets to lie parallel to it: And it being of 
necefiity that the Ruſtick Joints ſhould run 
horizontally from the Joints of the Arch- 
ſtones, the upper Courſe of them will con- 
ſequently be cut off by the ſloping: Line of 
the ſaid Facia's, and be narrower at one end 
than the other, 
MR. HAWEKSMOOR hes Allowed ſixty | 

Feet for the Breadth of his Bridge from out 

to out of the Parapet-Walls, which ſeems to 
be ten Feet more than is needful; and in- 
deed the Bridge at Blois in France, over the 


Loire, has hardly fifty Engliſb Feet in breadth, | 


tho' it be a hundred Feet longer than the 
Bridge deſigned by Mr. Hawkfmoor, and 
that which in ſome ſort he propoſed to him- 
ſelf as a pattern worthy to be followed, as, 
in this point, it moſt certainly is. 

1 ſhall not pretend to contradict the Cal- 
eulation made by Mr. Charles de Labelye, 


and approved of by the Reverend Dr. Deſa- 


guliers, with reſpe& to the Fall, which the 


Solidity of the Peers of this Bridge may oc- 


caſion 3 
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caſion; this being a thing of ſo complicated 
a nature, to uſe Mr. de Labelye's Expreſſion, 
as renders it very difficult, if not impoſſible 
to come at the truth of, otherwiſe than by 
Experience But for the better confirming 
of the Eſtimation he has made, that the 
5 Fall of Water will never amount to more 
than four Inches and ſeven Tenths, I could 
have wiſhed that the collateral Proof, which 
it is ſaid to have received by the ſame me- 
thod of Calculation tried in relation to the 
Fall at London-Bridge, had been ſo explained, 
as that one might, by reaſoning thereon, 
have either diſcovered the Truth, or diſ- 
cerned the Fallacy of it. 

I am of Mr. de Labelye's opinion, that 
| there will be no ſenſible Fall at this Bridge 
during the Flood ; but that the Tide will 
not run ſenſibly higher between the two 
Bridges, ſo as to affect the Lands or Build- 
ings on either ſide, I cannot fay : for if the 
Obſervation before mention'd be true, that. 
the High-Water Mark at Lendon-Bridge my 
eighteen Inches higher upon a level, than it 
is at Lambeth, I humbly conceive that the 
Water will upon common Tides rife about fix 
Inches higher between the two Bridges than it 

now 
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now does, merely upon the Obſtruction which 
the Legs of this Bridge will make, tho' they 
poſſeſs no more than one fifth part of the 
breadth of the River where the Bridge is 
deſigned to be placed. 

War Mr. de Labelye ſays, that were 
there no Retardation (as he calls it) to the 
Deſcent of the ebbing Waters, not only 
there would be no Fall, but the Tide of 
Ebb would not be ſo much longer than the 
Tide of Flood, is undeniably true : and he 
might as well have ſaid, in a word, that, 
were there no Bridge at all, there would be 
no manner of Impediment given to the 
Current. 

Mx. HawxsMooR proceeds to give an 
Account (much the ſame as Mr. Price had 
done before him, from Gautier) of the ſe- 
veral Bridges built at Rome, and thoſe whieh 
Palla dio has deſcribed in his 3d Book, to- 
gether with ſome ſhort Obſervations which 
Palladio has made, relating to the laying 
She Foundations of Bridges. As to which 
I ſhall only take notice, that in the fifth Ob- 
ſervation, where Mr. Hawk/moor has men- 
tioned, that the Peers ought not to be 
leſs than a fifth part of the Arch, Palladio 

| fays 
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fays they ought not to be leſs than a fixth 


part. And that in the ſeventh Obſervation, B. 3. c. 0. þ 


Palladio fays, that the ſemicircular Arch is 
the ſtrongeſt and moſt beautiful ; of which 
there will be occaſion to ſpeak more particu- 
larly, when the Arches recommended by 
Mr. Langley come under conſideration. 
AFTER this, we have a ſhort Account of 

ſome foreign Bridges and their Dimenſions, 
with the Opinions of Scamoxzi and other 
Authors. The firſt mentioned is that of 
the Pont-Rialto at Venice, built by Michael 
Angelo in the Year 1591. This Bridge I 


find, in Mr. Hawk/moor's Plate and Deſcrip- p. 33- 


tion, is noted to be 98 ft. upon the Chord 
of the Arch; whereas in Monſ. Gautier's 
Plate and Deſcription, it is made 32 Fathom, 
or 192 ft. A vaſt Difference! 

THE next mentioned, is the wonderful 
Bridge, as it is here ſtyled, built by Trajan 
over the Danube; but if the Dimenſions of . 
this Bridge were ſuch as they are here ſaid 
to be, viz. that the Arches were 1 50 ft. 
(Monſ. Gautier ſays 160 ft.) in extent from 
one Peer to the other, and 1 50 ft. in height; 
I do not apprehend there was any thing 
more ſtupendous in theſe, than there is in 


an 


* 
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an Arch of 100 ft. extent, which riſes no 
more than one third, or at moſt but half 
its Diameter. For ſuppoſing one of thoſe 
Arches, to have formed a Semicircle, of 75 
or 80 ft. in height from its Springing ; this 
indeed would juſtly have raiſed our Admira- 
tion: but for an Arch to riſe 150 ft. upon 
no greater extent at the Foot than 1 50 or 


160 ft. is no ſuch mighty thing, (I ſpeak as 


to Art, not to Expence) by reaſon ſuch a Span 
might very well be crowned with an Arch 
of 80 ft. or leſs in Diameter; if formed into 
a Parabola, or that kind of Arch called A 
e Catenarea, which Mr. Langley has pro- 
poſed for the Bridge at Palace- Jara. 

As to the Inſcription over this Bridge, 
which Mr. Hewk/moor calls a ranting one, 
I have only to remark, that he has followed 
that of the Z2han Author, without regard- 

ing the Correction given it by the Induſtry 
. of Monſ. de Liſie, as before mentioned. 
1 ſhall ſay nothing at preſent to the ſe- 
veral Methods, uſed by the Ancients, (and 
here quoted from Scamoꝛzi) in making the 
Foundations for Bridges; reſerving what I 
think proper to be faid on that head to an- 
n Place. 


Mx. 
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Mx. HAwEksMook, from Monſ. Gau- 

tier, continues the Account of ſeyeral Bridges 
in France, particularly that of the Thuilleries 
over the Seine at Paris, and the Bridge at 
Blois over the Loire. The firſt of theſe has 
its largeſt Arch but 77 French Feet, which 
makes about 81 ft. 6 i. Engliſb in extent, 


and the whole conſiſts of no more than five 


Arches, making with their Peers about 
420 ft. 

THe Bridge of Blois, which Mr. Hawkf- 
moor ſays comes the neareſt to the buſineſs 
in hand of any, is about 925 Engliſh Feet 
in length; Mr. Haw#/moor ſays 932. It con- 
fiſts of eleven Arches, the largeſt of which 
is im extent about 86 Engliſb Feet, the leaſt 
54 Feet. The middle Arch riſes no more 
than a third of its Diameter, and the others 
in the ſame Proportion. This Bridge was 
begun in the Year 1717, and, by the Agree- 

ment for the Work, was to be finiſhed 1 in 
the Year 1720. 

From the other eminent Bridges in France, 
that are mentioned in this Tract, as well as 


others of note in England, I can only gather 


that ſome of them ar ſaid to extend 88 or- 


en A 80 ft. in width; yet, unleſs in that of 
D Berwick 
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Berwick upon T weed, the Account of which 


doubt is miſtaken, there are generally no 
more than five, and in many not more than 


three Arches from fide to fide; which makes 


the caſe between theſe and that intended at 


Weſtminſter very different, 

Turk remains nothing more to be 
ſpoken to, in relation to Mr. Hawkſmoor's 
Treatiſe, but what is offered in the Appen- 


dix, which is a Scheme for building a Bridge 


with Legs of Stone, and Arches turned with 
Bricks, after the manner of that at Thowlouſe 


in France. 
Tak is no doubt; but that if the Lea 


or Peers of a Bridge are built with Stone a- 
bove High-water Mark, the Arches in Front 
turned with Stone of ſufficient depth and 
key, with Chain-courſes of Stone laid in 
at proper Diſtances, and Bond made in due 
manner; Arches of very great extent may 
be made to ſubſiſt and become very ſubſtan- 
tial though built with Brick, Were Bricks 
burnt in the natural Earth without Mixture, 
there is no Stone, generally uſed for build- 
ing, that is comparable to them for dura- 
tion, nor equal to them in Strength; wit- 
neſs the , now Sancta Maria Ro- 


tunda, 
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aut, at W which, though a Bricks 


Building, is ſo old, that it was repair'd a- 


bout 1760 Years ago, and now ſtands not 
only the moſt entire, but likely to continue 
ſo the longeſt of all the Structures of Antient, 
J had almoſt faid of Modern Rome. 

I would by no means be underſtood; nor 
did Mr. Hawk/moor ever intend, to recom- 
mend the Rubbiſh that bears the Name of 
Bricks about London, to this purpoſe. The 
natural Earth, wherewith Bricks ought to 
be made, ſeems to be the leaſt Part of the 
Compoſition of theſe; and tis matter of 
Aſtoniſhment that all the Houſes built with 
them do not fall down, (as ſome indeed have 
done) even before they are cover d in from 


the Weather. 
I have only this to add to what Mr. 


e mentions of the Archat St. Pauls, 
turned with Bricks of one hundred and ten 
Feet in Diameter, that it is more eaſy, and 
leſs hazardous, to turn an Arch with Bricks 

of a ſpherical Form, as that is, of a hundred 
and ten Feet Diameter, than to turn an Arch 
of fifty Feet Diameter that has twenty or 
"thirty Feet in breadth, and riſes to form a 


Semicircle. 
D 2 1 


28 : 

I now proceed to the third and laſt Pam- 
 _ phlet publiſh'd on this Occaſion, which is 

: *ntitled, A Deſign for the Bridge at New 
Palace-Yard, Weſtminſter, by B. Langley; 
wherein he has taken upon him to demon- 
ſtrate, I/, The ſeveral manners that the Tides 
will be affected by the building of a Bridge. 
2dly, The greateſt Fall of the Water. Zaly, 
The Methods for laying the Foundations of 
the Peers, and to erect them with the ſame 
eaſe as on dry Land. 4tbly, A Calculation 
of the cubical Feet contained in the whole 
Fabrick, and the Expence, whether built 
with Stone only, or Stone and Brick. Stb, 
The great Uſe of Horizontal Cylinders for 
adjuſting the Preſſure, with Obſervations on 
the ſeveral Deſigns publiſh'd to this time, 
proving the Abutments of their Arches to 
be infirm, &c. 

H begins with ſuppoſing that the 8 
of the Riyer Thames at the Horſe-ferry is, at 
Low-Water,700 ft. and the depth in the 
Channel 11 ft. The mean Depth is then 
5 ft. and a half. 
Tuxx, fays he, if 700 fe. be — 
by 5 ft. and a half, the Product is 38 50 ft. 
which are the number of cubical ft. advan- 
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eing by the Velocity of the Current; and if 
any of the 3850 cubical ft. of Water are 
obſtructed in their natural Courſe, the Feet 
ſo obſtructed will raiſe themſelves upon the 
Surface of the other Water whoſe Courſe is 
free. "a 
Urox this ſuppoſition he tells us, that 
Mr. Hawk/moor has placed 7 Peers equal to 
150 ft. in this breadth of 700 ft. ſo that the 
Water-Way remains but 550 ft. and that if 
700 be divided by 5, the Quotient is 140, 
To ft. leſs than 150 ; therefore the Peers in 
Mr. Hawkſmoor's Bridge ſtop up more than 
one fifth part of the River's breadth. 
Ir then 550 be multiplied by 5 and a half, 
the Product is 3025, which are the number 
of cubical Feet of Water, freely advancing 
thro” the ſeven Arches; and if 150 be mul- 
tiplied by 5 and a half, the Product is 82 5 ft. 
which are the number of cubical Feet ſtopt 
by the aforeſaid Peers; from whence he 
concludes, that theſe 825 cubical ft. of 


Water obſtructed muſt raiſe themſelves, as 


he calls it, upon the Surface of the 302 5 ft. 
cubical of free Water, that they may paſs 
away in the fame time; ſo that the Water 
muſt neceſſarily be raiſed 1 ft. and 6 i. above 

2 * 
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the Surface of the free Water: for x 50 ft. 
by 1 ft. 64, produces 825 ft. and conſe- 


quently make a Fall equal thereto, were 


not the Water's breadth admitted to ſpread 
' itſelf on each Shore about 2 5 ft. on a fide, 


which he afterwards computes may reduce 
the Fall to 16 Inches and a half. 

Hz then cenſures Mr. de  Latelye's ; Cal- 
culation of 4 Inches and 7 Tenths for the 


Fall of Water, approved by Dr, Deſaguliers, 


as very abſurd, and founded upon wrong 
Principles; and proceeds to prove it ſo, by 
the ſame Rule of Proportion tried as to the 
Fall of Water at London-Bridge : for as one 
fifth of the Water obſtructed at Lambeth is 
to 4 Inches and ſeven Tenths, fo is three 
Fourths of the Water obſtructed at London- 
Bridge to 17 Inches and fix Tenths: this, 
fays he, according to Mr. de Labelye, ſhould 


be the greateſt Fall at London-Bridge, whereas 
every Waterman well knows it is many Feet 


more. 
Ar rzx this, he proceeds to 13 6 Fog by 
his own Rule, what Fall of Water there 


will be at the Bridge propoſed by him at 


New Palace-Yard, where the River i is wider 
and 
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and ſhallower, which he computes to be 
about 12 Inches, at moſt, _ 7 
Ir the Rule which Mr, Langley has taken 
for computing the Riſe of the Water in this 
Caſe be juſt, he may well fay the Reſult of 
Mr. de Labelye's Calculation is very abſurd ; 
for the Difference is near as four to one, 
Mr. de Labelye tells us, p. 19. That he 
finds by his Calculation, founded upon the 
Doctrine of Falling Bodies, the Principles 
of Hydroſtaticks, and a great number of 
Obſervations, that the Fall in Mr. Hawk/- 
maor's Bridge will never amount to more 
than four Inches and ſeven Tenths ; and 
Mr. Langley acquaints us, p. 12. That the 
obſtructed Water (the Deſcent of which he 
fays, p. 8. is the Fall) muſt raiſe itſelf at 4 
the ſame Bridge, one Foot and ſix Inches 3 
above the free Water; but that allgwing for 1 
the ſpreading of the Water to à greater 
breadth, the Fall may be abated to ſixteen p. 13. : 
Inches and a half, 2 
Han Mr. Langley brought his own way - - 
of calculating the Fall of the Water, to the 
ſame teſt as he has done Mr. de Labelye's at 
London-Bridge, he would probably have found 
it more _ than the other ; for by the 
Rule 
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Rule of Proportion, if one fifth of the breadth 
of a River obſtructed will occaſion a Fall of 
one Foot and fix Inches (as by Mr. Langley's 
Rule it will) three Fourths of the ſame River 
fo obſtructed, muſt make a Fall of five Feet 
and feven Inches and a half. 

Now upon Inquiry this 5 ft. 7 i. 4 will 
be found farther from the truth than the 17 
Inches and fix Tenths before mentioned. 
The Fall of Water at London-Bridge is rare- 
ly fo much as 17 or 18 Inches at the time 
of Flood; upon Neep-Tides, not half fo 
much; and in ſome very lack Tides, little 
or none at all. This Difference is owing 
to the different Strength and Velocity of the 
T ides, which is what Mr. Langley has taken 
no notice of in his Method of Calculation, 
ſo far as I can find; having founded his 
Rule, p. 1. on the depth of the Water in 
the Channel, at the time of Low-water ; and 

not upon the Quantity of Water contained 
between the Low and High-water Marks, 
which is brought in by every Tide of Flood, 
and makes the Fall greater or leſs, as the 
Tide comes in with more or leſs Impe- 
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To this it may be replied, That at the 
time of Ebb, the Fall of the Water at 
an approaches much nearer to 
Mr. Langley's way of reckoning than to 
Mr. de Labelye's ; that is, it is nearer 5 ft. 
and a half, than one Foot and a half. To 
which I anſwer, That this is no Proof of the 
Truth of Mr. Langley's Rule, for that makes 
no difference, as far as I perceive, between 
the Fall upon the Tide of Ebb, and that of 
the Tide of Flood ; the depth of the Chan- 
nel, and the Obſtruction of the Peers being 
the ſame at one time, as the other. | 

Nor can it be inferr'd from hence, that 
the Fall of Water at Weftminfter (or at Lam- 
beth, were the Bridge to be built there) 

would bear any ſuch Proportion to the Fall 
at London-Bridge, as Mr. Langley's Rule 
would make it do: foraſmuch as the ebbing 
Water, after it has paſſed through the Arches 
at London-Bridge, meeting with no more 
Interruption, runs off towards the Sea with 
greater Velocity than the Water above the 
Arches can follow it, and conſequently makes 
the Fall very different from what it is upon 
the time of Flood, when the Waters above 
are ſo far from receding to make way for the 
E . . - TR” 
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Tide, that by. the. natural Courſe. of the 
River they neceſſarily obſtruct it. But as to 


che Fall at the Bridge of J/e/tmin/ter, upon 
the Tide of Ebbg nothing of this kind can 
happen there, by reaſon the Water can never 
fil away ſo faſt thro! the Arches at London- 
Biidge, as it can paſs thro' thoſe of che Bridge 
at giminber ʒ and conſequently the Fall will 
never be augmented by ſo precipitate a Re- 
flux in the latter, as it is in the former. 
How it comes to paſs, that the Water 
below Low-water Mark ſhould be concerned 
in this Calculation of Mr, Langley, any fur- 
ther than that it may be raiſed ſome fm: 1! 
matter bigher than its former Surface by the 
Quantity of cubical Feet, which the Legs 
of a Bridge poſſeſs; I own I do not under- 
ſtandl; any more than I do why the Water 
is ſuppoſtd to riſe only upon the Surface of 
that which he calls the Free Water, i. e. that 
_ which is flowing thro' the Arches. . And al- 
tho'-by the Rule of Proportion before men- 
tioned, 4:2. If ; of the breadth of a River 
pbſtructed raiſe the Water 1 ft. 6 i. what will 
an Obſtruction of + raiſe it? the Anſwer is 
but's ft. 7 f i. Yet if Mr. Langley s Method 
96 a brought to London-Bridge, 
it 
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it will be found very different from dad this 
Rule of Proportion makes it. 
ADMIT that the breadth of the ian 
London-Bridge be goo ft. three Fourths of 
which, v/2. 675 ft. is a by the Peers 
(as Mr. Langley agrees, p. 14.) 22 5 ft. is the 
breadth of the free Water- way; and for eaſy 
reckoning, ſuppoſe the mean depth at Low- 
water to be 5 ft. then, according to Mr. Lang» 
ley, if 22 5, the free Water-way, be multi- 
plied by 5. the Product is 1 126; which are 
che number of cubical Feet of Water freely 
advancing through the Arches; and if 675 
be multiplied by 5, the Produ is 3 37 6, the 
number of cubical Feet ſtopt by the Peers. 
Now theſe 3375 cubical Feet muſt raiſe 
themſelves upon the Surface of the 112 5 fi. 
cubical of free Water, whoſe breadths as be- 
fore proved is but 22 5 ft. unto a fufficient 
Height, that they may paſs away in the ſame 
time as before obſerved; If then 225 ft. the 
"breadth of the free Water=way, be multiplied 
by 15 ft. the Product will be 9355, equal to 
the number of the cubical Feet of Water 
ſtopt by the Peers; wherefore by this Nule 
tis evident, that theſe 4375 obſtructed Feet 


muſt raiſe themſelves 15 ft. above the Sur- 
E 2 face 
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face of the free Water, and conſequently 
make a Fall equal thereto, if the raiſed Wa- 
ter cannot ſpread itſelf on the two Shores to 
a greater breadth; which here it cannot do. 

I have in this (mutatis mutandis) preciſe- 
ly followed Mr. Langley's manner of Calcu- 
lation, in his 12th Page; and if the Reſult 
of this be not abſurd, viz. the making of 
the Fall at — 15 ft. I know not 
what's is 5. 

Wu Ar has beer hitherto ſaid, has FFI 
to Mr. Lengley's two firſt Demonſtrations, 
as he calls them; tho' I muſt own, I can find 
but one thing treated of by him, inſtead of 
the two; and that in a way which I ſhould 
never have taken for a Demonſtration, had 
it not been ſo ſtiled in the Title- page of his 
Book. | 

Tu x next thing i in order promiſed, is me- 
thode for laying the Foundations of the Peers 
in the moſt ſubſtantial and expeditious man- 
ner, and to erect them with the ſame eaſe as 
on dry Land, without obſtruction to the Navi- 
gation: but this, as well as the fourth, is poſt- 

poned, to make way for the Deſcription of the 
Bridge he propoſes, which is deſigned to con- 
* of nine Arches, the leaſt 80 ft. wide, 


and 


* 


3 
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and ſo proceeding to 99—100—1 Io, and 


a middle Arch of 120 ft. in extent. Theſe 
| Arches are all formed after the curve or crooked 
Line, called Catenaria, (which a Nope hang- 
ing freely between two Lines of Suſpen/ion forms 
itſelf into) turned upfide down. 

Now altho' it ſhould be granted, that 
Arches of this kind are, Geometrically con- 
ſidered, the ſtrongeſt of all others, with re- 
gard to their reſpective Diameters andHeights; 
yet, Mechanically ſpeaking, perhaps they 
are not ſo, on account of the Difficulty of 
finding the proper Joints of the Arch- ſtones 
- (which in Works of this kind is a point of 


great Importance) and of the unequal Preſ- 


ſure, which may affect them in this caſe, 


having no common Center that any two of 


them upon a ſide can tend to. Add to this, 


that when Palladio ſpeaks of ſemicircular B. 3. e 10. 


Arches as the ſtrongeſt of all others, he gives 
this Reaſon for it, Becauſe they entirely reſt 
upon the Pi lafters, or Peers, without preſſing 


. each other. 


Bu v beſides the ill Appearance that Arches 
of this kind would make when built, and 
the infinite Trouble Artificers muſt be at to 
form their Molds, and to work their Stones 
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with | any trath, when they have no one 
certain Center to direct their Joints to; Tam 
Hot at all convinced of the truth of what 
Mr. Langley aſſerts, p. 19. That the Curves 
of the Arches he propoſes have not any part of 
4 Circle, Ellipfis, Parabola, or H Per bol in 
them ; and that their Strength is fo great, 


"and fo much ſuperior to all other Arches, 'of 


the ſame Dimenſions, that the Weight, which 
will break them doton, cannot have any ef- 
felt upon theſe. Strange Curves indeed, that 
have not any part of a Circle in them! J 
have always thought that there was no 


curved: Line whatever, but was a part of 
ſome Circle or other; and I believe it would 


puzzle Mr. Langley to deſcribe one of the 
Arches he propoſes, without the help of 
the Hyperbola. But to let his Definition 
pas, I ſhall only conſider what he ſays, in i 
reſpect of their Superiority of Strength. 
THERE is no queſtion to be made ia 
Arches of this kind are very proper, and 
perhaps of greater ſtrength than thoſe of any 
other Form, in places where the Extent 
and Height of the Arches are required to be 
near equal; as in the Bridge built by Trajan 
before mentioned, where the Extent is faid 
* | RA 


a 
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to be 160 ft. and the Height of the Arches 
150 ft. and the Breadth of the Peers 50, or 
as ſome ſay, 60 ft, Now tis eaſy to con- 
ceive, that were one of theſe Arches to have 
been crownad with a Semicircle, the Chord- 
Line, or Springing as Workmen call it, 
would have been 70 ft. high from the bot- 
tom, and muſt have extended 160 ft. upon 
the Baſe or Diameter of it ; whereas a Curve 
of this kind, having ſo great a height, ga- 
thers in fo faſt, that perhaps an Arch of 
little more than half the forementioned Dia- 
meter may cover it, and render it ſtronger 
than any other kind of Arch whatever, in 
this particular Caſe, which I preſume was 
over a River, that lay between two Moun- 
tains. 

Med this, I have never 
read or heard of any Architect, who either 
adviſed or made uſe of this kind of Arch, 
where the height has been about half the 
Extent, or under it; for ſuppoſing, in Mr, 
Langley's middle Arch, where the Extent 
is 120 ft. and the height about 60 ft. that 
a Line of 100 ft. long be carried up, parallel 
to the Baſe, till its Chord interſects the 
Curve of the Arch, the height of the Seg- 


ment 


Angle. As to the retarding the Velocity of 


| [40] | 
ment will not be more than about 3 3 fe. 


and the Curve which bounds i it varies ſo very 


lietle from that of the Segment of a Circle 
of this Height and Diameter, that as Arches 
which riſe but + of their Diameter, are not 
fo ſtrong in work as Semicircles, formed 


upon the fame breadth; neither is this ſo 


ſtrrong as a Semicircle formed upon 100 ft. in 


Diameter; and what occaſion there is to 


make Arches of larger, or even this Extent, 1 


cannot readily underſtand. 

” Mr. LANdI Ex eſtimates the Fall of Wa- 
ter at his Bridge, to be no more than twelve 
Inches; but if the Rule he lays down, be as 
erroneous, when applied to his own, as it 
proves to be, when brought to the teſt at 
London-Bridge, the r NN is not 


much to be depended on. 


Mr. HAwksMOOR having made che Beaks, 
or advanced Corners of the Peers, of his 
Bridge to form a right Angle; Mr. Langlky 
terminates his with an Angle of 45 Degrees; 


and this he fays is done, not only that the 
Velocity of the Tide may be leſs retarded 
than it is by the right Angle, but becauſe 


the right Angle is not ſo ſtrong as the acute 


the 


[4] 


the Tide, the Difference between, the right 


Angle and ac acute Angle will be very inconſi- 


derable; VA if it were otherwiſe, it may. be 


there would be little hurt in it: But as to 
the acute Angle being ſtronger than the right 
Angle; this I take to be a new Diſcovery, 
wholly owing'to the deep Reſearches of Mr, 
Langley; and tis fit he ſhould have the Ho- 
nour of it. The Proof of the Aſſertion lies 


in this, That in the Plan of every acute An- 
gle there is a right Angle included within the 


limits of it; and therefore he concludes the 
right Angle is leſs maſſive. Admirable Ar- 
gument! by which the half of the Subſtance 
is proved to be more maſſive and ſtronger 
than the whole; for I ſuppoſe it will be 
granted that an Angle of 45 Degrees is but 
the half of a right Angle, and conſequently 
that an Angle of go, which is the whole, 
muſt have twice the Subſtance, and, cæteris 
paribus, twice the ſtrength that the acute 
Angle has. Had Mr, Langley conſidered this 
Matter thoroughly, he might have found 
that an acute Angle may be as well contain'd 
within the limits of a right Angle, as the lat- 
ter within thoſe of the former, but then this 
fine ſpun Poſition had been utterly loſt. - 
F In 
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20. 
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In the next place, Mir“ Langley under- 
ribs to (demonſtrate Geometrically, That 
the Arches of his Bridge have à more ſolid 
Bearing on the Foundation than ee by 
reaſon the Yurſt, as he calls it, is made at 
right Angles. This Demonſtration I muſt 
confeſs is loſt upon me; but he pretends to 


prove by it that all Arches, which are not 
of this Form, have their Mur (L ſuppoſe 


he means Thruſt) above-ground, are, as he 
terms it, without a Bearing, and therefore 


when loaded muſt inevitably fall drwn. Q. E. D. 


Wor then to all Domes, Bridges, &c. 
for *tis much to be doubted, whether there 
be any conſiderable Arch of this kind now 


ſtanding in Europe, or any other Quarter of | 


the World, if ever there was. Had this 
Writer known any thing of Architecture, 
he might have underſtood that in want of 
Extent, for the Abutments or Peers of 
Arches, Weight will do the fame Office, 
and prevent this diſmal Conſequence, the 
inevitable Neceſſity of their falling. 

Fon the foregoing Demonſtration he 
infers, That the ſemicircular Arch is capable 
of being broken down, which he ſays the o- 


ther (his own) cannot be. Were this true, 


the 


, wr 


1 


„ 
the latter would certainly be greatly prefer= 
able to the former; but I never yet heard that 
the Make or Form of any Arch, conſidered 
in itſelf, could render it incapable of being 
broke down by Time or Violence. 
NoTw1THSTANDING the Force of the 


abovementioned Demonſtration, Mr. Lang- 


ley himſelf ſeems to diſtruſt it in the very 


next Page, where he adviſes the Uſe of what P. 21. 
he calls Concave Horizontal Cylinders in each 
Spandrel, to prevent the unequal Preſſure, as 
well as to abate the great Thurſt of the Arches 


againſt their own Abutments. But what need 
of theſe for ſuch a Purpoſe, when he ſaid 


juſt before, That the Thurſt of his Arches be- P. 30: 


ing made.at right Angles, had a LAN Bearing 
on the Foundation? 
And for the further Uſe of — viz. the 


abating of the Weight over the Spandrels and 


Peers; I ſhould think them more likely to do 


harm than good, by reaſon all Architects that 
have writ'on this Subject, as far as I can learn; 
have adviſed that theſe Parts ſhould be filled 
up very cloſe and firm, to ſuch height at 
leaſt as may prevent the Arch-Stones from 
giving way, | by reaſon of the great Thruſt 
and Preſſure that lies againſt them from their 
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own Weight; which is infinitely more than 
in all likelihood they will ever ſuffer from 
any other Burthen or Cauſe whatſover. 

Mr. Langley acquaints us, p. 22. That his 
Arches are fo independent of one another, that 
. tis no matter which of them ts built firſt; and 
that if any of them by force of Time be decay d, 
it may be taken down, and rebuilt, without 
am danger to the next adjoining Arch; which 
be apprehends cannot be done i in any other De- 
fan yet publiſb d. 

I find by this Paragraph, That Time may 
ruin an Arch, even of the Form here re- 
commended; but whatever may be done 


at the rebuilding of ſuch an Arch when de- 


cay'd, no one (I am perſuaded) would ven- 
ture upon Mr. Langley's Judgment, to at- 
tempt the building of a Series of Arches in- 
dependent of one another, without the Aſ- 
ſiſtance of proper Abtitments upon each 
Shore: However, were it needful to do ſo, 
Methods might be found to make Arches 
of a better Shape, and Peers with ſuch Pro- 
portions as would render them as firm in 
themſelves, and as independent of one an- 
Ai as . eh 7 Mr. ql 
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Tux next thing offered at, is the fourth 
Article of the Title-Page, viz. what he calls 
A near Calculation of the cubical Feet con- 
tained in the whole Pabrick, and the Expence 
if built intirely with Stone, or with Brick and 
Stone. As he has not given the particular Di- 
menſions of the ſeveral Parts, but only com- 
puted in groſs the Quantities of Stone con- 
tain'd in the Peers, below the Level of the 
Water, (he means Low- Water) to be 
395,960 ft. and of that Part of the Bridge, 
above the Level of Low- Water, to be 
2,049,760 ft. in all 2,445,720 ft. which 
poſſibly is as near the Truth as ſuch a ran- 
dom Reckoning will produce: I ſhall take 
the Number for granted. But out of this 
he deducts the Vacuities made by his Hori- 
zontal Cylinders, which he fays amounts 
to 322,322 ft. ſo that the Remainder is 
2,123,398 ft. which at 18 4. per Foot Mr. 


Langley makes to amount to 24,174 L. P. 24. 


whereas in truth, they amount to 159,2 54/. 
17 TE 

How he comes to make this Blunder I 

can't conceive, for in the followin g Page he 


acknowledges the Sum to be 159,254 1. at P. 24. 


18 a. per Foot cubical: And if it be con- 
8 ſider d 
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ſider d that this Sum will hardly pay for the 
Stone at firſt coſt, being partly Moor-Stone, 
and partly Portland- Stone, by his own Ad- 
vice: What will be the Charge of working 
and ſetting it, with Mortar proper for the 
purpoſe, Cramps, Se? If theſe are reckon d 
to coſt as much as the Stone, as they very 
well may, the Sum is 318, 509 J. 145. 


In Page 24, he propoſes a Saving by his 


Cylindrical Vacuities, which he concludes 


to be 322, 322 cubical Feet, as before men- 


tion d; equal, as he ſays, to 1020 Rods of 
Work, which being accounted at 100. per 
Rod, amounts to 10, 200 J. Here is another 
Miſtake, for the Number of cubical Feet a- 
bove mention'd are equal. to 118 5 Rods of 
Work at 272 ft. to the Rod, and con- 
ſequently amount to 118 50 L at his own 
Reckoning. 

He propoſes indeed in the foregoing 8 Page 
to fill up all the internal parts (as he calls 


them) of the Bridge with Brick, and allows. 


no more than the thickneſs of three feet for 
the Vaults of the Arches: how they are to be 
fuſtain'd, I know not; for in Arches of ſuch 
Extent as theſe, (the largeſt ' 120 ft. and the 


'teaſt 80 fi.) Stones of 3 ft, in depth or thick- 


" neſs» 
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neſs, will make no Key, or have no Sum- 
mering, as Workmen call it; that is, the 
Backs of the Arch- ſtones will fo little ex- 
ceed the Under- ſides of them, that they will 
bave no wedge-like Form to hang by. The 
leaſt of theſe Arches, according to the beſt 
Authors I have met with, will require Stones 
of between five and fix Feet thick, and the 
largeſt not leſs than eight Feet, at the low- 
eſt Reckoning. This will make no incon- 
ſiderable Addition to the Charge; the firſt 
Coſt of the Stone, perhaps 15,000 /. and 
the Workmanſhip, Setting, Gc. as much 
more: but what is 30,000 11 in ſuch an ms 
count as this? 
II is ſomewhat argue that a Perſon, 
who addreſſes himſelf in ſo particular a man- 
ner to every Nobleman and Gentleman in 
the Commiſſion for the Bridge, ſhould call 
his Reckoning a near Calculation of the Ex- 
pence, when in the very Articles he has 
produced, taking his Quantities for granted, 
there is ſo vaſt a difference as I have before 
ſhewn. 
Mx. LanGLey does not deſign, he ſays, P. 24. | 
in this Computation to take in the exact j 
Expence of every PEI fuch as digging 4 
and = 
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end bullaſting out the Foundations of the Peers, 
Fences againſt the Water, Flints to ſecure the 
Baſement ofthe whole, Centering to the Arches, 
the: Pavement, Lodges, Gates, and iron Bal- 
luſttades,” &c. Theſe Articles, it ſeems, are 
too! inconſiderable for Mr. Langley s parti- 
cular regard; and therefore he is ſo far from 
giving the exact Expence of them, that he 
has not ſaid a word of what he thinks they 
may amount to in groſs, This, I think, he 
ſheuld have done, to have made good his 
Promiſe of a near Calculation of the Expence 
of the whole Fabrick; for if the Foundations 
of the Bridge ſhould require the driving of 
Piles to ſet the Stone-work on, 'as in all 
probability they will, this alone may be a 
very chargeable Work, tho left out of Mr. 
Langley's Catalogue; and when added to 

thoſe he has, inſerted, may amount to half . 

as much more, as has been before computed; 

All which taken together, makes it evident, 

that this Reckoning little deſerves to be 

called a near Calculation of the Expence, 

As to the firſt Rule given by Mr. Langley, 

for the Performance of the Work, it is, 

That where the Foundation is a ſtrong Clay, 

there ſhould be made G35 after the 


manner 


[4997 : 


manner deſcribed by Scamozzr, and quoted 
by Mr. Hawk/mvor, p. 30. But this being a 
Work, that requires a great deal of Caution 
and Contrivance, much more than can be 


well explain'd without proper Drawings, or 
rather Models; I ſhall ſay no more, than 
that I neither underſtand what Mr. Langley 


means by Caſes of ftiff Clays, nor the reaſon 


of driving the Piles for the Foundations of 
the Peers as fe e as can e 2 
done. $0153 

His fecond Rule is, in aid of a FOI 
bottom of Gravel, where he ſays the former 
will not do, to make what he calls a con- 
cave Parallelopipedon'; in Engliſb, a hollow 
Cheſt or Coffer, of Dimenſions equal to the 
Peer that is to be raiſed ; and, when the 
Stone Foundation is laid within it, by the 
help of four ſubſtantial Piles driven in, to 
lower it dowyn to a Bed that muſt be made 
truly level, to a much greater Extent than 
the Peers, and 5 or 6 ft. below the bottom 
of the River; which He _ no CER 
ant to do- 

I ſhall only be apo this, That tho 
the ſinking of Cheſts of a moderate ſize, 
fll'd with Maſonry, and let down into the 
300 0”. Sea, 
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Sea; has been frequently practiſed in ſome 
— 2 as in haying the Foundations of Ram- 
parts, Moles, Cc. yet I conceive a Veſſel of 
this fize, which myſt have about 2000 Tuns 
in it to fink it even for the leaſt Peer, and above 
r for the largeſt, will not be ſo eaſily 

fixed in the place it ſhould preciſely poſſeſs, 
as Mr. Langley may imagine. Beſides that, 
if the Bed it is to lie in, be not only very 
true in its level, but of equal Conſiſtence too 
throughout the Length and Breadth of the 
whole, which is in the leaſt Peer about 12 5 ft. 
by 25 ft. and in the largeſt 140 ft. by 38 ft. 
the vaſt Burthen this Veſſel carries will 
break the Back of it, (to uſe the Sea-phraſe) 
and conſequenthy the- Stone-work will be 
diſlocated, and all the Bond of the Work 
boil. ä 
C WHEN J reckon the Veſſels above-men- ; 
tion d to require near 2000 Tuns to ſink 
the leaſt of them, and 3000 Tuns to ſink the 
largeſt, I compute them to be of the Extent 
of the Peers laſt ſpecified, and to have their 
Sides and Ends but 20 ft. deep: but as the 
Bottoms of them are to go at leaſt 5 ft. be- 
low the Bottom of the River, and the Wa- 
ter in the River is at time of High- water 
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about 15 ft. deep at a mean, and in the 
Channel about 20 ft. ſome of thefe Veſſels 
muſt have their Sides, &c. 24 or 25 ft. deep, 
for the Workmen to work in them, with 
the ſame Safety, Eaſe, and Expedition as on 
dry Land, as is here promiſed ; which would 
make the Veſſel for the Peers of the middle 
Arch about 4000 Tuns butthen.- 
MI. LAN LEV cloſes his Diſcourſe" with 
lamenting the Jad way of Defigning, which 
Mr. Hawk/moor, and all others who have 
yet publiſhed, have fallen into: he might 
as well have taken in all the Architects, who 
ever wrote upon the Subject, or built a 
Bridge; for I am perfuaded none ever te- 
commended the Curve that he docs, for this 
purpoſe, or put it in execution; and yet 
there are Bridges now extant, that have 
| ſtood near 2900 Years, and are like to 9 
tinue a great while longer. 

As a Remedy however againſt the Evil, 
which Bridges deſigned after this fad way 
are liable to, Mr. Langley preſcribes his Ho- 
rizontal Cylindrical Vacuities, within the 
moſt ſolid parts, p. 29. which, he fays, will 
not only take off the unequal Preflure of the 
2 one againſt the other, but be a 
G 2 means 


n 


know, that he can contrive the Centering 
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means of ſaving Fe thouſand Pounds. 
But what is this to the purpoſe juſt before 
mentioned? wiz, That if,. by Accident or 
Decay, the.  Abutments or Arches next the 
Shores ſhould 4e Art impai red, | that the 
aobole Bridge ſhould. be in danger, or if any 
other Arch (the middle one excepted ) ſrould be 
damaged by Time or otherwiſe, that it cannot 


be taken down and rebuilt, without endangeri ng 
the fall of the next. greater. Theſe Inconve- 
niences, he fays,, are eaſily avoided by. mak- 
ing ſuch Vacuities. I cannot in the leaſt 
F comprehend, but that, in ſuch caſes, the 


ſaid Vacuities would be more likely to haſten 
the F all of the Arches, than to prevent it; 
by reaſon they break off the Continuity of 
the parts, upon the Spandrels of the Arches, 
as well as over the Peers ; and divide that 
String or Tye, which ſhould unite every 
level Courſe of Stone, from the Springing of 


the Arches upon each Peer to the Crown of 


them, upon the right and left, into four 


parts, in all thoſe Courſes which come a- 
gainſt the exteriour parts of theſe circular 
Vacuities, as moſt of them do. 


MR. Lan GLEY concludes with letting us 


of 


[45371 
of the Arches fo as not to hinder the Navi- 
gation of the River. Very wonderful! But 
J preſume, none of the ſad Deſigners he 
ſpeaks of, ever thought of ſhutting up the 
whole River with the Centers of their Arches, 
as they muſt do, if all were to be turned at 
a time; and they could not contrive what 
Mr. Langley ſays he can. But notwithſtand- 
ing this Aſſertion, I ſhould be very loth to 
truſt Mr. Langley's Skill in making Centers 
for Arches of ſo immenſe a Weight, as 
thoſe of a hundred or a hundred and twenty 
feet in Diameter mult neceſſarily be, notwith- 
ſtanding the Sketch he has given, Fig. * 
be taken from a good Author. | 


* 


> jr peri gone 1 the Obſervations I | 
purpoſed to make,. on the ſeveral Pamphlets | 
publiſh d, relating to the Building of a Bridge | 
at Weſtminſter, and given ſome Hints and | 
Computations of Uſe. for the better under- 
ſtanding the Nature and Difficulty of ſuch 1 

a Work; I ſhall only add, that I ſee no bk 

manner of reaſon for making Arches of one 18 
hundred and twenty, or one hundred Feet [ 

in extent, or even more than eighty. 
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Ix is certain that two Arches of fixty 


Feet each, gain twenty Feet more, than one 
of a hundred Feet in extent; that a Peer of 
ten Feet in thickneſs will fuſtain the former 
better than a Peer of twenty Feet will the 
latter; and that the Arches over the two 
former, upon the ſame proportion of depth, 
will not take up ſo much Stone to cover 
them as the former, by en Ar 
ner 

- Tax” /Periphery of a emnichenber Afch of 
fixty Feet in Diameter, taken upon the un- 
der fide of the Arch. Stone, is about 94 ft. 
That of the hundred ft; Arch about 1 57 ft. 
Now ſuppoſing the depth or thickneſs of 
the Arch-Stone to be 4 ft. in the former, 
and to be 8 ft. in the latter, and the breadth 
of the Bridge to be fifty Feet from Out to 
Out of the Walls, then will 94 ft. multiplied ' 
by o ft. and that Product by 4 ft. produce 
118,800 cubical Feet; and 1 57 ft. the Peri- 
phery of the hundred Feet Arch, multiplied 
by 50 ft. and that Product by 8 ft. will pro- 
duce 62,800 cubical Feet; and deducting 
the double of the former (becauſe there are 
two ſixty Feet Arches) from the Cube of 
the great Arch, the Difference 1 is 2 5,200 cu- 

11 bical 


[86 1 


cubical to the Tun, makes 1575 Tuns. 


Ir this kind of Calculation be brought 


down to Arches of fifty Feet opening, it 


will be found that four of theſe require not 


ſo much Stone to crown them as one of. a 


hundred Feet, tho' they ſpan twice the ex- 


tent. 


Tris Article well confiderid,. 1 humbly 
conceive. will be a greater Saving, and in a 
much more rational way, than Mr. Langley's. 
Horizontal Cylinders; for the Proportions. 


found in the Computations I have made, in 
relation to the Arch-Stones,. will hold good 
in the Spandrels of the Arches, and their 


Centers, which will be found no inconſider- 


able part of the Charge: And although the 
Thickneſs of the Peers of Arches are gene- 
rally taken by an aliquot Part of the extent 
of the Arch they are to ſuſtain; as for in- 
ſtance, for an Arch of one hundred F ect 
perhaps 20 ft. and for an Arch of fifty 
Feet extent 10 ft. each of theſe being 4. of 
their Apertures: Vet as the Weight of Arch- 
Stones and their Spandrels have much the 
ſame Ratio to one another, as the Squares 
of their reſpective Diameters, one might 


5 | venture 
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venture to ſay that a Peer of five Feet thick 
will ſuſtain an Arch of fifty Feet extent, as 
well as one of twenty Feet will f ſtain that 
of a hundred Feet. | 

Tak ſeems to be the lefs Reaſon for 
extending the Arches of the intended Bridge, 
to ſo great breadths as have been propoſed, 
upon this account too, that it is to be placed 
between two Bridges, upon the ſame River, 
neither of which have their largeſt Openings 
fo wide as the M@Þof theſe. This is in ſome 
fort like making a great Pair of Gates to the 
inner Room of a Houſe, when the outer 


Door is of a very mean fize. 
I have heard ſome who have undertaken 


to argue upon this Subject fay, that ſuch 
large Arches will give a much freer Paſſage 
to the Water, and that conſequently there 
will be leſs Fall, &c. But ſurely admitting 
Z part of the Water-way to be poſſeſſed by 
the Legs of the Bridge; it matters not whe- 
ther the Arches are Nine or Fifteen in num- 


ber: for the Obſtruction will be the ſame 
in both, if the Peers have the fame Propor- 


tion; tho' in the latter, they may reaſonably 
be made much leſs, for the Reaſons I have 


already mentioned. 
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[57] 
Tux Calculations I have hitherto made, 
do not only concern the cubical Quantities of 
Stone requiſite for the Work, but the Work- 
manſhip itſelf, and the Charge of raiſing and 
ſetting it alſo. For the Work of the Face 
of the Arch-Stones in an Arch of fifty feet 
extent, amounts to no more than 78 ft. 6 i. 
by 3 ft. 4 i. which Produces 261f. 81. ſu- 
perficial; whereas in an Arch of an hun- 
dred feet wide, the Face is 1 57 feet by 8 feet, 
which makes 12 56 feet ſuperficial, little leis 
than five times the former. To this may be 
added, That the Trouble and Charge of get- 
ting Stones of ſuch Weight and Size to the 
Work, and the hoiſting and ſetting them in 
their Places, will augment the Charge, in 
much. the fame Proportion as I have ſhewn 
the Quantities to be, in the Articles I have 


cited. 


- Upon the whole therefore, I ul hum- 
his propoſe, That the Arches might be fif- 
teen in number; the middle Arch 80 feet 
in extent, and the reſt gradually decreaſing 
by 6ft. 8 i. each, to the leaſt Arch of 33 ft. 
26 i. Theſe would contain 826 ft. 8 i. clear 
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Water-way, and the Legs might take up 
about 172 feet, in the whole 1000 feet, 
excluſive of the Abutments on the Shores; 
which may be carried on with ſuch declivity 
as will make the aſcent to the Bridge very 


eaſy. 


Tür mentioning of this brings to mind 
what ſhould have been taken notice of be- 
fore, viz. That, in Mr. Langley's Deſign, 


the Crown of the leaſt Arch riſes to about 


30 feet above the level, within 70 feet of 
the Shore; and how loaded Waggons, &c. 


are to climb this height from Palace-Yard 


eſpecially, requires Explanation. - 


Mucn more than I have room for at . 
preſent might be faid upon this Subject, 
there being ſcarcely a Branch of it, but re- 


quires to be very well ſcann'd and con- 
ſider d; and, if what I have offer'd in this 


Tract, ſhall be thought of any weight, 
by the Right Honourable and Honourable 


Commiſſioners, I ſhall eſteem my ſelf very 


happy to have given any uſeful Hints in a 
Work of ſo * Difficulty and Conſe- 


quence; 


59 1 
quence; and ſhall, at any time, be ready 
farther to explain or ſupport what has been 
deliver'd, or to do any farther Service, that 
is in the power of their Honours 


Moft Humble and 


moſt Obedient Servant, 


Greenwich, 
30 July, 1736. 


FOHN JAMES. 
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